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HMABITATS AND LIFE HABITS: SOME DEFINITIONS

Neuston Nekton

Boring

Benthos

Fig. 1.10  General habits of marine organisms.
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ig. 9.11 Diagram of the cycling of organic material and
atrients through the phytoplankton and through the mi-
rabial loop (shaded box): DOC, dissolved organic carbon;
0C, particulate organic carbon; DIOC, dissolved mor-
anic carbon.
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Plate IV. Plankton

IV.1. Top left, Peridinim sp. This is a dinoflagellate
common in estuarine and shelf warers. It is abour
50 pum across. (Photograph by George Rowland)

IV.2. Top right, Pfiesteria piscicida. This
dinoflagellate has become famous for its many life
history stages (greater than 20) and its implication
in many fish kills in east coast United States
estuaries. It is highly toxic. (Photograph courtesy
of Joann Burkholder)

IV.3. Bottom right, Ciliate Strombidium conicum.
This common oligotrich ciliate feeds on algae and
retains chloroplasts and also feeds on smaller
protists by means of the ciliary tufts on top.
(Scanning electron micrograph by Diane Stoecker)

IV.4. Bottom left, Ciliate Strombidium capitatum.
This ciliate, about 30 pm in size, is common in
shelf and estuarine environments and is one of the
protistans important in the microbial loop.
(Photograph by Diane Stoecker)
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1. Top, Paired “Bongo”
plankton nets are cast off
the side of the R. ew
Harizon, principally to
t zooplankton. Note
mpler at the lower left,
0 is holding a protracror
that enables her to estimate
the angle of entry of the
wire holding the nets.
(Courtesy of Scripps Institute
of Oceanograph

.2, Middle, Thalassiosira
sp. A common diatom in the
spring phytoplankton bloom
of temperate~boreal waters,
ccurring in chai
clls. (Photog
by George Rowland)

occurs in chains of cells
armed with spines and is not

feeding bivalve mollusks;

fren irritates the gills of
fishes. (Photograph by
George Rowland)

4. Bo

diatom

japonica, often a dominant
form of the p)

{Photograph by

Rowland)
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Plate VIII. Satellite Image of World Productivity
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Plate I. Marine Invertebrate
Planktonic Larvae

L1. Left, Planula | of the coral
Pc ora dar Note the

s of zooxanthellae. (Photograph
by Robert Richmond)

Middle, Sempers (Zoanthina)
(Order Zoanthidea, Phylum
(Photograph by Rudolph

betum, a teleplanic
found in the al Atlantic,
(Photograph 3
Scheltema)

L.4. Bottom right, Veliger larva of

‘ylophaga atlantica.
(Photograph by Rudolph
Scheltema)
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Plate V. Some Gelatinous Zooplankton

victoria, Puget Sound

tish Benthocodon
)0 m offshore of

V.3. Bottom, The anthomedusan Pandea cosnica, common in
continental slope waters of the western Atlantic. A predator of
other gelatinous zooplankton, it can be found up to 30 mm

)

- V4. Right, The siphonophore Physophora bydrostatica can be
found up to about 50 mm high. (Photograph by Laurence P. Madin)
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Plate VI. Zooplankton

VI1. Left. An undescribed oceanic crenophore. (Photograph

e, COMMOn
| regions can be found
nd other small
.aurence P. Madin)

RN

., Gleba cordata, a sea butterfly, (Photograph bl
v Youngbluth)
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Plate VII. Crustacean Zooplankton

VIL1. Right,
copepod Euchae
Dabob B

we, The copepod Eu
ica. Note the long mecha
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Fig. 9.1 Idealized diagram tracing changes i phyto-
plankton, zooplankton, light, and nutrients during the year
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Fig. 9.15 Distribution of chlorophyll a and copepod
carbon on a survey in the North Sca, showing an inverse
relationship between phytoplankton and zooplankton
standing stock. Phytoplankton are most abundant toward
the left, whereas zooplankton are most abundant toward
the right. (Modified from Steele, 1974.)
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Fig. 8.1 Some cephalopo
squid Rossia pacifica, (b) t

octopus Octopus dofleini
the western Pacific curtle:
ella japonica.

Fig. 8.2 The pearly nautilus in its natural midwater habi-

tat. (Courtesy of Peter Ward,)
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Plate X. Marine
Mammals: Cetacea

X.1. Left, A humpback
whale breaching, near
Montauk Point, Long
Island, New York.
(Photograph by Sam
Sadove)

X.2. Middle, Fluke of a

humpback whale that is

“lobrailing.” (Photograph

by Sam Sadove) ‘ -
X.3. Below, The bottle- =

nose dolphin, Tursiops
truncatus. (Photograph by
Sam Sadove)

Fig. 8.4 Cartilaginous fishes: the shark Squalus acanihias and the ray Dasyiatis akajei.

iy
AT
P Dy

Fig. 8.5 Variation in the form of bony fishes: {a) rover predator, (b) lie-in-wait predaror, (¢} surfacc-oriented fish, (d)
bottom-feeding flatfish, (¢) deep-bodied fish, and (f) cel-like fish.

X.4. Above, Hauling and butchering of a fin
whale, Balaenoptera physalus, at a whaling station
in the 1980s. (Photograph by Sam Sadove)
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Meiobentos

Fig. 13.4 The wormlike shape of
meiobenthic  animals  of diverse
phyla: (a) polychaete, (b) harpact-
coid copepod, (¢) gastrotrich, (d) hy-
droid, and (e) opisthobranch gastro-
pod, (After Swedmark, 1964.)
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(d)

Fig. 13.7 Some deposit-feeding animals: (a) the surface tentacle-feeder Hobsonia, (b) the within-sediment tentacle-feed-
ing bivalve Yoldia limatula, (¢) the surface deposit-feeding siphonate bivalve Macoma, (d) the within-sediment feeding Ar-
lantic polychaete Pectinaria gouldii, (¢) the surface-feeding Corophium volutator, and (f) the deep-feeding Arenicola marina,
(Drawing of Hobsonia copied with permission from an original by P. A, Jumars.)
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Filtratori

Fig. 13.12 Some suspension-feeding
invertebrates. {a) The active suspen-
sion-feeding parchment worm Chae-
topterus. (b) The suspension-feeding
polychaete Serpula, which uses ciliary
currents to draw particles to tentacles.
(c) Cross section of a bivalve mollusk,
an active suspension feeder (arrows
denote ciliated tracts rransporting par-
ticles). (d) The acorn barnacle Semi-
balanus balancides with cirri pro-
truded like a basket, the concave side
pointing into the fHow, and particles
trapped on feeding appendages, which
are then withdrawn. If the flow in-
creases beyond a point, the basket i
reversed, to maintain stability in the
How.

___ Folded
ctenidium
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(d)

Fig. 13.18 Some benthic herbi-
vores. (a) The chiton Tomicella, a
scraper of microalgae; inser shows
anterior sagittal cross section, indi-
cating the action of the radular tooth
belr in scraping algac from the sub-
srratum (R, radula; E, esophagus).
(b) The sea urchin Avbagcia, which
uses a toothed Aristotle’s lantern to
scrape microalgae or to tear apart
seaweeds. {¢) A parrot fish, which
uses a specialized mouth to serape al-
gae from coral surfaces. (d) The
nercid polychaete Nereis vexillosa,
which tears apart sea lettuce. (Copied
from an original by K. Fauchald.)
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Kranivori

Fig. 13.17 Some marine benthic car-
nivores. (a) Gastropod Nucefla, which
uses a specialized radula and buceal
mass to drill holes in barnacles and bi-
valve mollusks, (b) Bivalve mollusk
Cuspidaria, which uses a pumping sep-
tum o suck up small prey. (¢) Deca-
pod crab Callinectes sapidus, whose
strong claw can crush mollusks. {d)
Polychaete Glycera, which has a pro-
boscis armed with hooks, used m seiz-
ing and tearing prey. (e) The oyster
catcher, Haematopus ostralegus, a
predator on intertidal bivalve mol-
lusks.
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UZivnost pobfeznich systému

"

Table 3.6 Ranges of net primary production by
phytoplankton and macrophytes in various coastal
environments. From Malone {1980) and Mann e al. (1980)

Net primary production

_ (g Cm *day™ ') ‘ ‘-!__"}rr; ﬂ e~
o Phytoplankton
S Estuaries 0.2—1.5
‘? o' Bays 0.1-1.0
g Lagoons 0.2-0.7
g Fiords 0.1-1.2
2 Shelf 0.4-0.9
oc Upwelling 0.3—1.0
Macrophytes
Seagrasses L.2—18.5
Mangroves 0.0-5.7
ooo altmarshes 0.2=-36.5
Kelp forests 0.4-9 0

Rockweeds <5 |2

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com/

| . Iu-: . ...‘ o':

ob Fe 71 — tldle ands (prlllvova zona)
« Beach — pis¢ité a bahnité plaze
~"’3‘3§'eaweeds (kelp forests) porosty ras

_---—_—-—-_...--—u-—-— —,

% ~ ' N
-+ Seagrasses — moi'ské

L._\."; ﬁ':'
__!\QA-_'_,_ o
L‘r . e

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)


http://www.novapdf.com/

{ Macrocystis
.and Neréocystis

Macrocystis

and
Lessania

Lamanar.’a
and

Fucales .f

e s
Do N\

| BRI
' R

T%hagssgax b

e

—Landi

Cymadac

A
i
i e e

s

Ekionia and
Lamiraria

=-— == WMacroalgal beds
A e Seagrass beds

e
R At

i o S A SRR g el
R iz e ek ) L B e e

SE—— |
Eklonia and

i & i
i . $$<>+P' ek
e S

Thalassia and
Cvmodocea

;‘Zﬁﬁré:raa E

If:- :-«7-:-'\-3”"""
i

Macrocystis

fig. 3.1 World distribution of major seagrass and kelp genera, From Mann (1972)
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Plate XXI.
Kelp Forests

XX1.1. A kelp forest bottom dominated by Laminaria groenlandica. (Photo

David Duggins)
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XX1L.2. Middle left, An urchin
ba (Photograph by David
Duggins)

XXI.3. Middle right, A kelp forest
hard bottom, showing the
diversity of benthic invertebrates.
(Photograph by David Duggins)

A sea otter,
ith greenling.

1 Simonstad
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KELDP FORESTS

Fig. 15.9 Succession in an Alaskan
kelp forest. Eventually {bottom) the
kelp Laminaria groenlandica domi-
nated the forest and prevented taller
species from reinvading by shading
out juveniles. (Courtesy of David
Duggins. )
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Succession
towards
Laminaria

L3

STORMS

Maintain barrens

> BARRENS

Fig. 15.8 The mrteractions of urchin population density,
urchim behavior, and storms as they affect the character of
a kelp torest.
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Plate XVIII. Mangroves

(VIILL. Top left, A recently
lished mangrove seedling. (Photog
by Robert Twilley)

nize the mtertlda zone of mpual
tidal creeks, as shown here along Es-
tero Pargo in Terminos Lagoc

ico. (Phatograph by Robert Twil

XV Middle, Mangrove islands
also occur along inland coastal area of
land, as shown here in the Everglades
National Park in south Florida. These
mangrov nds are known as ham-
and form tear-shape patterns
| to the flow of water and to
ast. (Photograph by Robert

XVIIL4. Bottom, Many species that
fuge in mangrove habitats
v 1mpurranr o locs

t them for
Ecuado-

urute Rl\ er Eatuaru
for sale in the city of quil. (Pho-
tograph by Robert Twilley)
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Diversity and seasonality

10-50 genera 50-80 -genera
Range 3-8°C Range 1-3°C
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Koralove utesy

Table 11.1 Palaeological succession of frame-building organisms. From Fagerstrom (1987)

Age

Period (millions of years ago) Frame-builders
Precambrian 2000-570 Stromatolite and thrombolite cyanobacteria
Early Cambrian 550-540 Calcareous cyancbacteria and Archaeocyatha -
Middle Cambrian— 540-500 Calcareous cvanobacteria and sponges T
Early Ordovician = =
Middle Ordovician— 480-350 Calcareous algae, Stromaroporoidea, tabulate and rugose corals, —E—#ﬁ“:
Lare Devonian Bryozoa |
Late Devoman— 360-260 Calcareous algae, sponges, Crinoidea, Brachiopoda, Bryozoa ===
Late Permian -
Middle Triassic— 240-220 Calcareous algae, sponges =t
Late Triassic
Late Triassic— 210100 Calcareous algae, sponges, scleracrinian corals {hexacorals)
Early Cretaceous
Early Cretaceous— 95—65 Scleractinian corals, Hippuritacea
Late Cretaceous
Paleocene — Eocene 60—40 Calcareous algae, scleractinian corals
Oligacene—Holocene 35-0 Calcareous algae, milleporine hydrozoans, scleractinian corals,

Bryozoa
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Fig. 11.6 Atrchitecrural changes in
corals, associated with water depth.
{a) Montastrea annlaris with
volumetric form at 5 m (left) and
plate-like form at 35 m (right). (b)
Porites compressa with stubby
branches in shallows on the reef flat
{left), and longer branches after
transplanting to deeper water (right).
From Maragos, cited in Hughes
(1989},
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Fig. 11.5 Mucociliary cleansing and
feeding mechanisms in corals. (a)
Coral with large polyps; cilia beat
away from the mouth. (b) Caral with
small polyps; cilhia bear up the columa.
[n {a) and (b), particles are rejected
from the tips of the tentacles unless the
rentacles bend over to the mouth. (¢)
Brain coral with short tentacles; cilia
can reverse beat towards or away from
the mouth. (d) Massive corals with

dort tentacles; cilia carry all parnicles
across the mouth; edible particles are
ingested, inedible particles are rejecred

from the tips of the tentacles. From
(d) Yonge (1963).
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Fig. 15.19 (a) Map view of coral reef environments of the north coast of Jamaica. (After Goreau and Land, 1974.) (b)
Cross-sectional view of depth zonation of the coral reef at Discovery Bay, Jamaica. (After Goreau, 1959.) Hurricanes have
strongly altered these reefs in recent years.
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Plate XXVI. Coral Reefs

XXVI.1. Top, Air photograph
of an atoll in the Marshall Is-
lands, central Pacific. (Photo-
graph by Robert Richmond)

XXVL2. Middle, A patch reef
in Guam. (Photograph by
Robert Richmond)

XXVL3. Bottom left, A Pa-
cific Acropora sp. preparing
to spawn. (Photograph by
Robert Richmond)

XXVI1.4. Bottom right, The
unstalked crioid Comaster sp.
on a promontory at Enewe-
tak Aroll, Pacific. (Photo-
graph by Robert Richmond)
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—— Table 11.3 Production characteristics of French Frigate
Shoals, a 700 km® Hawaiian artoll. Observed values are
compared with values predicted by the model of Polovina
(1984). From Grigg et al. (1984 =

Sme n turtles
B8 =156

P Predicred Observed =2

Net primary production 4.3 6.1
(10® kg wer mass km * year ')

Net community production 0.22 .94
(10® kg wet mass km * year ')

PIR ratio 1.1 —

Number of trophic levels - 6

Ecotrophic efficiency — (.85

Phytoplankton | Benthic algae
B = 3.3x108 8 =2.0x10° |47
P = 2.3x%10° P = 25x%x108

Fig. 11.15 Biomass-budget model for a 1200 km* coral reef. B, mean annual biomass (kg km™2); P, annual production (kg m
year '). From Grigg et al. (1984).
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Highet trophic avels

URE 15.3 Food Webs. An Antarctic food web. Small crustaceans called keill support nearly all life in Antarcrica Krill are caten by
:[Secies nfll;:}gm whales, 20 s.peci:u of squid, over 100 species of fish, 35 species of birds, and 7 species of scals. Knill feed on algae,
protozoa, other small crustaceans, and various larvae.
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